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FRPPXQLWLHVLQ5XVVLD'XULQJSHULRGRI±VL]H5XVVLDQRISRSXODWLRQUHGXFHGIURPPLOOLRQRISHRSOH
WR  PLOOLRQ RU  +RZHYHU LQ UHODWHG WHUPV SDUW RI 5XVVLDQV LQFUHDVHG DPRQJ SHRSOH ZKR LQGLFDWHG
QDWLRQDOLW\IURPXSWR
%\WKHHQGRI;;WK±EHJLQQLQJRI;;,VWFHQWXULHVSURFHVVHVRIJOREDOL]DWLRQ LQWHUQDOL]DWLRQRI WKHHFRQRP\
REWDLQHG D FRPPRQ FKDUDFWHU DQG FDXVHG IRU FRQVLGHUDEOH GHYHORSPHQW RI FRQWHPSRUDU\ VRFLHWLHV 'XULQJ WKH
HQIRUFLQJRIPLJUDWLRQVWUHDPVVWUXFWXUHRIVRFLDODQGHWKQLFUHODWLRQVEHFDPHFRPSOLFDWHG,WLVWKHFRPPRQVLWXDWLRQ
IRUDOOHFRQRPLFDOO\GHYHORSPHQWFRXQWULHV+RZHYHULQ(XURSHDQFRXQWULHVWKHSROLF\RIDVVLPLODWLRQDQGSULQFLSOHV
RI PXOWLFXOWXUDOLVP LQ UHODWLRQ WR PLJUDQWV DGDSWDWLRQ RI WKHLU FKLOGUHQ DQG JUDQGFKLOGUHQ GLG QRW OHG WR VRFLDO
FRKHVLRQ0RUHRYHULWSURPRWHWRWKHZRUVHQLQJLQLQWHUHWKQLFUHODWLRQVDQGJURZWKRIQDWLRQDOLVP
(FRQRPLF GLIILFXOWLHV VRFLDO GLVRUJDQL]DWLRQ VWLPXODWHG WKH VHDUFK IRU µHQHPLHV¶ RIWHQ DPRQJ HWKQLF JURXSV
(WKQLFQDWLRQDOFRQIOLFWVRFFXUUHGLQPDQ\FRXQWULHVDQGVRPHRIWKHPDUHWDNLQJYLROHQWIRUPVDQGQRWEHFRPHVROYHG
QRZDGD\V,QGLIILFXOWVLWXDWLRQVSHRSOHWUHQGWRVHHNIRUJXLOW\SHUVRQVDPRQJµDOLHQV¶VXFKDVSHUVRQVRIµDOLHQ¶
QDWLRQDOLWLHV7KH\DUHUHIXVHGZLWKDELOLWLHV±LQWHOOLJHQFHEXVLQHVV±DQGDUHSUHVFULEHGZLWKQHJDWLYHFRPPXQLFDWLYH
DQG GRPHVWLF FKDUDFWHULVWLFV LQKRVSLWDEOH HYLO GLUW\ DQG VR RQ 'UREL]KHYD  7KXV D UDSLG JURZWK LQ
[HQRSKRELDLQUHODWLRQWRSHRSOHRIRWKHUQDWLRQDOLWLHVLQFRQWHPSRUDU\5XVVLDQVRFLHW\KDSSHQV
$WSUHVHQWSUREOHPRIQDWLRQDOLVPLVSRSXODUDPRQJVFLHQWLILFFRPPXQLW\DVLQWKHRUHWLFDODVLQHPSLULFDOVHQVH,W
LVFRQGLWLRQHGE\LQFUHDVHGLPSRUWDQFHRIµQDWLRQDO¶LQFRQWHPSRUDU\PXOWLFXOWXUDOFRPPXQLWLHV
¶1DWLRQDOLVP¶ ± LV DPXOWLYDOXHGQRWLRQ7KXV6PLWK  LQGLFDWHV WKH IROORZLQJGHILQLWLRQV  3URFHVVRI
IRUPLQJRUGHYHORSPHQWRIQDWLRQV6HQVHRIQDWLRQDODIILOLDWLRQ/DQJXDJHDQGV\PERORIDQDWLRQ6RFLDODQG
SROLWLFDOPRYHPHQWLQLQWHUHVWVRIQDWLRQ'RFWULQHDQGRULGHRORJ\RIQDWLRQDVJHQHUDODVVSHFLILF6PLWK
3UHVHQWHG GHILQLWLRQV FRXOG EH UHGXFHG WR WKUHH JHQHUDO DSSURDFKHV LQ FRQVLGHULQJ QDWLRQDOLVP 7KH ILUVW RQH
FRQVLVWVRIWKHRULHVRIQDWLRQ¶VVWDWHPHQWIRUPDWLRQUHODWLRQVEHWZHHQQDWLRQDQGJRYHUQPHQWDQDO\]LQJSURFHVVHV
RI QDWLRQDO VHOILGHQWLILFDWLRQ DQG WUDQVIRUPDWLRQ RI DWWULEXWHV RI QDWLRQ LQ FRQFUHWH KLVWRULFDO FLUFXPVWDQFHV7KH
VHFRQG GLUHFWLRQ LV FRQVLGHULQJ QDWLRQDOLVP DV DQ LGHRORJ\ LH V\VWHP RSLQLRQV KDYLQJ µIXQFWLRQ RI SHUFHSWLRQ
RULHQWDWLRQDQGMXVWLILFDWLRQRIDFWLRQ¶DQGµXQGHUVWDQGLQJWKH:RUOGDVLPSHUIHFWDQGWDNLQJWKHFKDOOHQJHRIEXLOGLQJ
QHZ WKH EHVW :RUOG¶ ,Q WKH PDLQVWUHDP RI WKH WKLUG DSSURDFK DUH SROLWLFDO DQG EHKDYLRUDO PDQLIHVWDWLRQV RI
QDWLRQDOLVP DQG QDWLRQDOLVP XQGHUVWRRG DV VRFLDOSROLWLFDO PRYHPHQW RU FRQFUHWH EHKDYLRUDO VWUDWHJ\ EDVLQJ RQ
DWWLWXGHDERXWWKHSULRULW\RIRZQQDWLRQ¶VLQWHUHVWVRYHURWKHUV
$VLPSOHFLYLFWHUULWRU\VFKHPHEDVHGRQWKHQRWLRQRIDYROXQWDULVWSROLWLFDOQDWLRQLQDGHPDUFDWHGWHUULWRU\ZLWK
HTXDOULJKWVDQGGXWLHVKDVDULVHQWKDWGLVWLQJXLVKHVQDWLRQVDVFLYLFSROLWLFDORUWHUULWRULDORQRQHKDQGYHUVXVHWKQLF
RUFXOWXUDORQWKHRWKHU)URPWKLVSRLQWRIYLHZHYHU\SHUVRQUHJDUGOHVVRIKLVKHUUHOLJLRQHWKQLFRUFODVVEDFNJURXQG
FRXOGHDVLO\MRLQDQDWLRQE\DOOHJLDQFHWRDVHWRISROLWLFDOSULQFLSOHVDQGLQVWLWXWLRQVUHSUHVHQWLQJWKHQDWLRQ¶VYDOXHV
DQGREMHFWLYHV8VXDOO\WKHILUVWW\SHLVDVVRFLDWHGZLWK:HVWHUQDQG$PHULFDQQDWLRQVZKLOH*HUPDQ\DQG(DVWHUQ
(XURSHLQFOXGLQJ5XVVLDDUHSULQFLSDOO\WUHDWHGDVHWKQLFQDWLRQV6KXOPDQ)ULHGULFK0HLQHFNHZDV
DPRQJILUVWVFKRODUVZKRHPSKDVL]HGIXQGDPHQWDOGLIIHUHQFHEHWZHHQSROLWLFDODQGFXOWXUDOQDWLRQV³VWDWHQDWLRQV´
6WDDWQDWLRQ DQG ³FXOWXUDO QDWLRQV´ .XOWXUQDWLRQ 'HYHORSLQJ WKLV DSSURDFK .RKQ GLVFXVVHV DERXW SROLWLFDOO\
RULHQWHGQDWLRQDOLVPIRFXVHGRQSROLWLFVDQGJRYHUQPHQWVRFLDOFRPSDFWDQGIUHHLQGLYLGXDOFKRLFHDQGFXOWXUDOO\
RULHQWHGQDWLRQDOLVPFRQFHQWUDWHGRQHGXFDWLRQSURSDJDQGDDQGQDWLRQDOYDOXHVFXOWLYDWLRQ+LVXQGHUVWDQGLQJRI
QDWLRQDOLVPUHVWVRQWKUHHLGHDV)LUVWWKHQDWLRQDOLW\DQGFXOWXUDOSHFXOLDULWLHVRIHDFKJURXSRISHRSOHJLYLQJEDVH
IRUQDWLRQDOLVP LV WKHSURGXFWRIKLVWRULFDOO\GHWHUPLQHGFRPPXQLW\ ,Q WKH VHFRQGSODFHQDWLRQDOLVPKDVD ORQJ
KLVWRU\ZKLFKURRWVJREDFNGHHSLQWRDQWLTXLW\7KLUGO\KLVODQJXDJHPHWDSKRULFDOO\VXSSRVHVWKHGHYHORSPHQWRI
³PDWXUH´QDWLRQV-DVNXORZVNL6RRQWKHRQHSDUWWKHUHLVQDWLRQDOLVPJRLQJKDQGLQKDQGZLWKGHPRFUDF\
OLEHUDOLVPDQGFLYLOVRFLHW\DQGRQWKHRWKHUSDUW±QDWLRQDOLVPZLWKWHQGHQFLHVRIDXWKRULWDULDQLVPDQGH[FHSWLRQDOLW\
EDVHGRQMachtpolitik SROLF\RIYLROHQFHDQGGLNWDW7KXV LQ WKH:HVWHUQPRGHO WKHGHYHORSPHQWRI WKHQDWLRQ
IROORZVRUFRLQFLGHVWKHGHYHORSPHQWRIWKHVWDWHZKLOHLQVRFLDOO\DQGSROLWLFDOO\PRUHUHWDUGHGDUHDVRI&HQWUDODQG
(DVWHUQ(XURSHDQG$VLDQDWLRQDOLVPDURVHLQSROLWLFDOHQWLWLHVZKLFKERXQGDULHVGRQ¶WPDWFKZLWKFXOWXUDORUHWKQLF
ERXQGDULHVHJ5XVVLDQ$XVWUR+XQJDULDQDQG2WWRPDQHPSLUHV,QWKHVHUHJLRQV.RKQ.RKQDUJXHV
QDWLRQDOLVPVWUXJJOHGµWRUHGUDZWKHSROLWLFDOERXQGDULHVLQFRQIRUPLW\ZLWKHWKQRJUDSKLFGHPDQGV¶
)XUWKHUPDQ\ LQWHOOHFWXDOV UHO\ RQ WKH DQDO\WLFDO GLVWLQFWLRQEHWZHHQ FLYLFSROLWLFDO DQG HWKQLFFXOWXUDO QDWLRQV
RULJLQDWHGE\0HLQHFNHDQG.RKQLQVSLWHRIWKHLUGLIIHUHQWFKDUDFWHUL]DWLRQRIWKHVHFRQFHSWV$OWHURSSRVHV
FXOWXUDO QDWLRQV EDVHG RQ FRPPRQ KHULWDJH ODQJXDJH ZHOOGHILQHG UHJLRQ RI KDELWDWLRQ UHOLJLRQ FXVWRPV DQG
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KLVWRU\ZLWKSROLWLFDOQDWLRQVXQLI\LQJSROLWLFDOO\GHOLEHUDWHFLWL]HQVHTXDOEHIRUHWKHODZ,Q6PLWK¶V:HVWHUQ
FLYLFPRGHOQDWLRQDOHQWLW\HPHUJHVIURPWKHKLVWRULFWHUULWRU\ODZVDQGLQVWLWXWLRQVWKHOHJDOSROLWLFDOHTXDOLW\RI
PHPEHUVDQGUHSUHVHQWVDVHWRIULJKWVDQGGXWLHVFRPPRQFLYLFFXOWXUHDQGLGHRORJ\6PLWK¶VQRQZHVWHUQHWKQLF
QDWLRQLVEXLOWRQDQFHVWU\RUSUHVXPHGDQFHVWU\VRDOOLWVPHPEHUVDUHSUHVXPHGWREHµILFWLYHVXSHUIDPLO\¶%HVLGHV
YHUQDFXODUFXOWXUHHVSHFLDOO\ODQJXDJHDQGFXVWRPVLVDNH\HOHPHQWRIWKHHWKQLFQDWLRQ6PLWK,JQDWLHII
GHVFULEHVWKHFLYLFQDWLRQDVDµFRPPXQLW\RIHTXDOULJKWVEHDULQJFLWL]HQVXQLWHGLQSDWULRWLFDWWDFKPHQWWRD
VKDUHGVHWRISROLWLFDOSUDFWLFHVDQGYDOXHV¶ FLWE\6PLWK5HJDUGOHVVRI WKHGLIIHUHQFHV LQGHILQLWLRQV WKH
DVVXPSWLRQ WKDW:HVWHUQ(XURSH DQG WKH8QLWHG 6WDWHV GHYHORSHG SULPDULO\ DV FLYLF QDWLRQV DQG(DVWHUQ (XURSH
SULPDULO\DVHWKQLFQDWLRQVLVXELTXLWRXV
%UXEDNHUSRLQWVRXWWKDWFLYLFQRWLRQVRIQDWLRQKRRGGRQ¶WFRUUHVSRQGWRWKHUHDOLW\RIWKHQHZVWDWHVRI(XUDVLD
JLYHQ WKH µSHUYDVLYHO\ LQVWLWXWLRQDOL]HG XQGHUVWDQGLQJV RI QDWLRQDOLW\ DV IXQGDPHQWDOO\ HWKQR FXOWXUDO UDWKHU WKDQ
SROLWLFDODVVKDUSO\GLVWLQFWIURPFLWL]HQVKLSDQGDVJURXQGLQJFODLPVWRRZQHUVKLSRISROLWLHV¶%UXEDNHU7KH
FLYLFHWKQLFDQG:HVW(DVWGLFKRWRPLHVKDVDWWUDFWHGDORWRIFULWLFLVPDVDQDUWLILFLDODQGLQPDQ\FDVHVQRQUHOHYDQW
DQG ODFNLQJ ORJLFDO JURXQGVPHWKRGRORJLFDO LQVWUXPHQW DOWKRXJK QRW WR WKH H[WHQW RQHZRXOG H[SHFW JLYHQ WKHLU
VLPSOLFLW\DQGXELTXLW\)RUH[DPSOH<DFNQRWHVWKDWµWKHFLYLFHWKQLFGLFKRWRP\SDUDOOHOVDVHULHVRIRWKHUFRQWUDVWV
WKDW VKRXOG VHW RII DODUP EHOOV QRW RQO\ :HVWHUQ(DVWHUQ EXW UDWLRQDOHPRWLYH YROXQWDU\LQKHULWHG JRRGEDG
RXUVWKHLUV¶<DFN<DFNDOVRSUHMXGLFHVWKDWFLYLFLGHQWLW\FRXOGEHIUHHO\DQGUDWLRQDOO\FKRVHQZKHUHDVDQ
HWKQLFLGHQWLW\LVDOZD\VLQKHULWHGDQGHPRWLRQDOO\EDVHG
(PSLULFDO UHVHDUFK ILQGLQJV VXJJHVW WKDW PRVW VWDWHV DQG QDWLRQV µFRQWDLQ ERWK HWKQLF DQG FLYLF FRPSRQHQWV¶
6FKXOPDQ7KHPDLQSUREOHPZLWKWKHFLYLFHWKQLFGLFKRWRP\LVWKDWLWFROODSVHVWRRPXFKLQWKHHWKQLF
FDWHJRU\$V.\POLFND1LHOVHQDQG1LHJXWKFRUUHFWO\SRLQWRXWHWKQLFDQGFXOWXUDOFRPSRQHQWVRILGHQWLW\VKRXOG
EHGLVWLQJXLVKHG.\POLFND1LHOVHQ1LHJXWK-XVWDVGLIIHUHQFHVLQURXWHVQHHGQRWHQWDLO WKH
DEVHQFHRIDVLQJXODUVHQVHRIHFRQRPLFGHYHORSPHQWVRWRRWKHYDULHW\RIQDWLRQDOLVPVGRHVQRWUXOHRXWDXQLWDU\
GHILQLWLRQ
$ QXPEHU RI FRQWHPSRUDU\ DXWKRUV SD\ D JUHDW DWWHQWLRQ WR SUREOHPV RI QDWLRQDO VHOIFRQVFLRXVQHVV QDWLRQDO
LGHQWLW\RSHUDWLRQDOL]DWLRQRIFULWHULDRIQDWLRQDOLGHQWLW\DQGUHVHDUFKRIVSHFLILFVRILQWHUQDWLRQDOUHODWLRQVLQVHSDUDWH
UHJLRQVDQGFRXQWU\LQZKROH$UXWMXQMDQ'UREL]KHYDDQG6XVRNRORY
,QFRQWH[WRIWZRILUVWW\SHVRIGHILQLWLRQVE\$6PLWKWZRW\SHVRIQDWLRQDOLVPZHUHVSHFLILHGLQ:HVWHUQWUDGLWLRQ
±FLYLODQGHWKQLFRQH&LYLOQDWLRQDOLVPEDVHVRQXQGHUVWDQGLQJRIQDWLRQVDVDFRQVWUXFWHGFRPPXQLW\RILQGLYLGXDOV
ZLWKFRQVWLWXWLRQDOULJKWVDQGIUHHGRPV
(WKQLFQDWLRQDOLVP LV FRQQHFWHGZLWKQRWLRQVDERXW HWKQLFDIILOLDWLRQDVPDLQFULWHULDRI DWWLWXGH WR WKLVRI WKDW
QDWLRQ,QQDUURZVHQVHHWKQLFQDWLRQDOLVPDUJXHVFRPPRQRULJLQDVDEDVHIRUQDWLRQLQZLGHUVHQVH±DVHWKQLF
FXOWXUDO QDWLRQDOLVP ± FXOWXUDO SHFXOLDULWLHV LQ ZKROH LQFOXGLQJ ODQJXDJH DQG UHOLJLRQ 7KXV LQ FDVH RI FLYLO
QDWLRQDOLVP µLQGLYLGXDOV GHWHUPLQH QDWLRQDO FRPPXQLW\¶ EXW LQ FDVH RI HWKQLF QDWLRQDOLVP µQDWLRQDO FRPPXQLW\
GHWHUPLQHVWKH7LVKNRY
7LVKNRYDOVRKLJKOLJKWVVWDWHDQGHWKQLFW\SHVRIH[WUHPLVP,QWHUSUHWDWLRQRIQDWLRQLVUHGXFHGWRVWDWHPHQWRIRQH
HWKQLFJURXSRYHUWKHRWKHU7LVKNRY6WDWHQDWLRQDOLVP±LWLVµWKHRU\DQGSROLWLFDOSUDFWLFHRIVWDWHSROLF\
GLUHFWHGRQSURYLVLRQRIVWDWH¶VLQWHUHVWV¶WKDWOHWVWRFRQVLGHULWLQFORVHFRQQHFWLRQZLWKFLWL]HQVKLSDQGSDWULRWLVP
0HVVLDQLVPDQGLVRODWLRQLVPDUHH[WUHPHSRLQWVRIVWDWHQDWLRQDOLVP7LVKNRY
,W LV QHFHVVDU\ WR SRLQW RXW WKDW LQ5XVVLD LQWHUHWKQLF UHODWLRQV DUH DOZD\V VWXGLHG LQ FRXUVH WR KDUPRQL]DWLRQ
SUHYHQWLRQRIGLVFULPLQDWLRQDQGUHJXODWLRQRIFRQIOLFWV,QFRQWUDVWZLWKDORWRIIRUHLJQUHVHDUFKHVWKDWDUHRULHQWHG
RQ WKH VWXG\ RI DJJUHVVLRQ VWHUHRW\SHV D 5XVVLDQ HWKQLFVRFLRORJLFDO UHVHDUFKHV WUDGLWLRQDOO\ VWXG\ LQWHUHWKQLF
UHODWLRQVLQFRQWLQXXPµIULHQGO\±QHXWUDO±QHJDWLYHXQIDYRUDEOH¶'UREL]KHYD
7DVNVIRUGLDJQRVWLFV
$ FRQFUHWH WDVN KHUH FRQVLVWV LQ WKH ZRUNLQJ RXW RI HIIHFWLYH WKHRUHWLFDOPHWKRGRORJLFDO DQG WHFKQRORJLFDO
DSSURDFKHVWRWKHVWXG\RILQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOUHODWLRQVDQGSURFHVVHVGHWHUPLQDWLRQRIWKHLUUROHLQ
GLDJQRVWLFDQGUHYHODWLRQRIFUHDWLYHSRVLWLYHILHOGVRILQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOLQWHUDFWLRQLQFRQWHPSRUDU\
5XVVLDQUHJLRQV
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:HFRQVLGHURSWLPDOWKHUHVHDUFKZKLFKLVIRFXVHGRQFRPSOH[DQGGLIIHUHQWLDWHGHYDOXDWLRQRISURFHVVHVRI
LQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOLQWHUDFWLRQLQFRQWHPSRUDU\5XVVLDVWXG\IRUREMHFWLYHVLWXDWLRQDQGVXEMHFWLYH
FRQGLWLRQ RI LQWHUHWKQLF DQG LQWHU FRQIHVVLRQDO UHODWLRQV LQ UHJLRQV RI FRQWHPSRUDU\ 5XVVLD  GHWHUPLQDWLRQ RI
HIIHFWLYH GLUHFWLRQV RI UHYHODWLRQ DQG IRUPDWLRQ RI D XQLILHG YDOXH DWWLWXGHV WKDWZLOO EH DFFHSWHG DQG VKDUHG E\
VFLHQWLILFH[SHUWFRPPXQLW\E\SUREOHPVRIVWDEOHDQGKDUPRQLFGHYHORSPHQWRI5XVVLDDQGLWVUHJLRQVLQFRQGLWLRQV
RIQDWLRQDOFRQIHVVLRQDODQGHWKQLFGLYHUVLW\
0HWKRGRORJLFDOSULQFLSOHV
0HWKRGRORJLFDOEDVHRIWKHUHVHDUFKDUH
 SULQFLSOHVRIV\VWHPDQGLQWHJUDWLYHDSSURDFKWRWKHDQDO\VLVRIVRFLDOSKHQRPHQRQDQGSURFHVVHVZKLFKOHW
WRFRQVLGHUSUREOHPVRIIRUPDWLRQRILQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOUHODWLRQVDQGSURFHVVHVLQFRPSOH[
 WHQGHQF\WRWKHFRPELQDWLRQRIKXPDQFHQWULFDQGVRFLRFHQWULFDSSURDFKHVIXQFWLRQDODFWLYLW\DQGV\VWHP
VRFLDORUJDQL]DWLRQDODQGLQVWLWXWLRQDOWKHRULHVZLWKZLGHNQRZQFXOWXUDOFHQWULFSDUDGLJPE\36RURNLQDPRQJWKHP
VHHPVWKHPRVWSHUVSHFWLYH
 SULQFLSOHVRIVWUXFWXUDOIXQFWLRQDOLVPZLOOEHXVHGXULQJWKHZRUN,QWKHIUDPHZRUNVRIWKHJLYHQDSSURDFK
LQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOUHODWLRQVZRXOGEHFRQVLGHUHGIURPWKHSRLQWRIYLHZRIVWDELOLW\RIVRFLDOV\VWHP
DQGHWKQLFFRQIOLFWV±DVDSKHQRPHQRQWKDWGHVWUR\WKHVWDELOLW\RIVRFLDOOLIHDQGQHHGVLQFRQWURODQGUHJXODWLRQ
6XFK DSSURDFK PDNHV DQDO\VLV RI LQWHUHWKQLF DQG LQWHU FRQIHVVLRQDO LQWHUDFWLRQV D NH\ SRLQW RI YLHZ +RZHYHU
SULQFLSOHVRIV\PEROLFLQWHUDFWLRQLVPZKLFKFRQVLGHUPHFKDQLVPVRIGLUHFWLQWHUDFWLRQVEHWZHHQLQGLYLGXDOVZLOOEH
XVHGLQWKHUHVHDUFK$SSOLFDWLRQRIWKHJLYHQDSSURDFKOHWWRFRQVLGHUUHODWLRQRIDKXPDQWRUHSUHVHQWDWLYHVRIµDOLHQ¶
HWKQRV7KHJLYHUHODWLRQFRXOGEHWKHEDFNJURXQGIRUHPHUJHQFHRIHWKQLFFRQIOLFWVLQHYHU\GD\OLIH
 ZHDOVREDVHRQZRUNVLQWKHILHOGRIVRFLRORJ\RILQWHUHWKQLFUHODWLRQVDQGHWKQLFVRFLRORJ\E\50HUWRQ
 7 3DUVRQV  $ *LGGHQV  <X $UXWXQ\DQ  * 'HQLVRYD 0 5DGRYHO  
=6LNHYLWFK/'UREL]KHYD(3DLQ$3RSRY
6WUDWHJ\RIWKHUHVHDUFKLVEDVHGRQJHQHUDOFDWHJRULHVRIVRFLRORJLFDODQDO\VLVLQWKHIUDPHZRUNVRIWKHSURSRVHG
WKHPHLQWHUHWKQLFUHODWLRQVLQWHUFRQIHVVLRQDOUHODWLRQVVRFLDOYDOXHVYDOXHDWWLWXGHVLQWHUDFWLRQVUHJLRQVRI5XVVLD
VRFLDOPHFKDQLVP
$SSUREDWLRQRIWKHZRUNHGRXWPHWKRGRORJLFDOEDVHVRIQHZVFLHQWLILFYLVLRQIRUGLIIHUHQWLQWHUHWKQLFDQGLQWHU
FRQIHVVLRQDOUHODWLRQVDQGSURFHVVHVZLOOEHUHDOL]HGLQUHWULHYDOHPSLULFDOUHVHDUFKZLWKSDUWLFLSDWLRQ
LQVRFLRORJLFDOVXUYH\±SHUVRQVDWWKHDJHRI\HDUVZKROLYHDWWKHWHUULWRU\RIHLJKWGLIIHUHQWLDWHGE\HWKQLF
FRPSRVLWLRQUHJLRQVRIFRQWHPSRUDU\5XVVLDDQGDUHGLIIHUE\VRFLDOHFRQRPLFVWDWXVQ UHVSRQGHQWVE\
UHVSRQGHQWVLQHDFKUHJLRQ
 LQH[SHUWVXUYH\±H[SHUWV±UHSUHVHQWDWLYHVRIERGLHVRI OHJLVODWLYHH[HFXWLYHJRYHUQPHQWUHSUHVHQWDWLYHVRI
SXEOLF QRQFRPPHUFLDO RUJDQL]DWLRQV VFLHQWLILF DQG SHGDJRJLFDO FRPPXQLW\  H[SHUWV E\  H[SHUWV LQ HDFK
UHJLRQ
7KHRUHWLFDOPHWKRGVRIUHVHDUFKV\VWHPDQDO\VLVFRQFHSWXDOV\QWKHVLVK\SRWKHWLFDOGHGXFWLYHPHWKRGPHWKRGV
RIVFLHQWLILFLQGXFWLRQV\VWHPDWL]DWLRQFODVVLILFDWLRQDQGWKHRUHWLFDOPRGHOOLQJ
(PSLULFDOPHWKRGVRIDSSUREDWLRQRILQGH[HVRIWKHRUHWLFDOPRGHORIPHFKDQLVPRIIRUPLQJRILQWHUHWKQLFDQGLQWHU
FRQIHVVLRQDO LQWHUDFWLRQ LQ UHJLRQV RI FRQWHPSRUDU\ 5XVVLD HYDOXDWLRQ RI FRQGLWLRQ RI LQWHUHWKQLF DQG LQWHU
FRQIHVVLRQDOLQWHUDFWLRQVLQGLIIHUHQWHWKQLFDQGFRQIHVVLRQDOJURXSVRISRSXODWLRQRIFRQWHPSRUDU\5XVVLDQUHJLRQV
UHYHODWLRQ RI FUHDWLYH SRVLWLYH ILHOGV RI LQWHUHWKQLF DQG LQWHU FRQIHVVLRQDO LQWHUDFWLRQ UHYHODWLRQ RI XQLWH YDOXH
DWWLWXGHVDFFHSWHGDQGVKDUHGE\UHSUHVHQWDWLYHVRIVFLHQWLILFH[SHUWFRPPXQLW\RQSUREOHPVRIVWDEOHGHYHORSPHQW
RI 5XVVLD DQG LWV UHJLRQV LQ FRQGLWLRQV RI QDWLRQDO FRQIHVVLRQDO DQG HWKQLFFXOWXUDO GLYHUVLW\ DUH WKH IROORZLQJ
PHWKRGV RI GDWD FROOHFWLRQ DQG GDWD DQDO\VLV TXHVWLRQLQJ H[SHUW TXHVWLRQLQJ WUDGLWLRQDO DQDO\VLV RI UHJXODWRU\
GRFXPHQWVIDFWRUDQGW\SLFDODQDO\VLVFRUUHODWLRQDQGRWKHUPHWKRGVRIPDWKHPDWLFDOVWDWLVWLFDODQDO\VLVVHFRQGDU\
GRFXPHQWDQDO\VLVFRPSDUDWLYHDQDO\VLV
3URJUDPRIWKHUHVHDUFK
3URJUDPRIWKHUHVHDUFKLQFOXGHV
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 6RFLRORJLFDODQDO\VLVRILQGH[HVGLUHFWHGRQWKHVWXG\RILQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOLQWHUDFWLRQVLQ
GLIIHUHQW HWKQLF DQG FRQIHVVLRQDO JURXSV RI SRSXODWLRQ RI FRQWHPSRUDU\ UHJLRQV RI5XVVLD UHYHODWLRQ RI FUHDWLYH
SRVLWLYHILHOGVRILQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOLQWHUDFWLRQ
6RFLRORJLFDOTXHVWLRQQDLUHZLOOFRQVLVWRIEORFNVUHIOHFWLQJIROORZLQJPDLQGLUHFWLRQV
 UHODWLRQRIUHSUHVHQWDWLYHVRIGLIIHUHQWHWKQRVWRHDFKRWKHU
 UHODWLRQRIUHSUHVHQWDWLYHVRIGLIIHUHQWHWKQRVWRWKHSUREOHPRILQWHUHWKQLFUHODWLRQV
 UHODWLRQRIUHSUHVHQWDWLYHVRIGLIIHUHQWHWKQRVWRWKHSROLF\RIJRYHUQPHQWLQWKHILHOGRILQWHUHWKQLFUHODWLRQV
 UHODWLRQRISRSXODWLRQWRWKHQHFHVVLW\RIGHYHORSPHQWRIFXOWXUHDQGWUDGLWLRQVRIUHSUHVHQWDWLYHVRIGLIIHUHQW
HWKQRV
 GHWHUPLQDWLRQRIFULWHULDIRUHWKQLFLGHQWLILFDWLRQODQJXDJHFXOWXUHUHOLJLRQDQGHWF
 IRUPLQJ RI 5XVVLDQ DQG UHJLRQDO LGHQWLW\ UHDGLQHVV RI UHSUHVHQWDWLYHV RI GLIIHUHQW HWKQRV WR LGHQWLI\
WKHPVHOYHVDVµUHVLGHQWVRIUHJLRQ¶DQGµUHVLGHQWVRI5XVVLD¶
 OHYHODQGFKDUDFWHURIUHOLJLRVLW\DPRQJSRSXODWLRQSDUWRIEHOLHYHUVWUXHEHOLHYHUV±FRUUHVSRQGLQJWRWKH
FULWHULDRIIDLWKSDUWRISHUVRQVZKRFRQVLGHUWKHPVHOYHVDVEHOLHYHUVZKRGRHVQRWFRUUHVSRQGWKHFULWHULDRIIDLWK
SDUWRIDWKHLVWV
 FRQIHVVLRQRIEHOLHYHUVDQGFRQVLGHULQJWKHPVHOYHVDVEHOLHYHUV
 UHODWLRQEHWZHHQDWKHLVWVDQGEHOLHYHUVDQGSHUVRQVZKRFRQVLGHUWKHPVHOYHVDVEHOLHYHUV
 UHODWLRQEHWZHHQEHOLHYHUVDQGFRUUHVSRQGLQJWRWKHFULWHULDRIIDLWKDQGSHUVRQVZKRFRQVLGHUWKHPVHOYHVDV
EHOLHYHUVRIVLPLODUDQGµDOLHQ¶FRQIHVVLRQ
 UHODWLRQ EHWZHHQ EHOLHYHUV DQG DWKHLVWV SHUVRQVZKR FRQVLGHU WKHPVHOYHV DV EHOLHYHUV DQG SHUVRQVZKR
FRUUHVSRQGFULWHULDRIIDLWKDQGVLPLODUFRQIHVVLRQDQGEHWZHHQUHSUHVHQWDWLYHVRIGLIIHUHQWFRQIHVVLRQV
 UHODWLRQRISRSXODWLRQWRJRYHUQPHQWDOVXSSRUWRIFRQIHVVLRQV
 H[SHULHQFHRISRVLWLYHDQGQHJDWLYHLQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOLQWHUDFWLRQ
 RWKHUTXHVWLRQV
 ([SHUWTXHVWLRQLQJGLUHFWHGRQUHYHODWLRQRIXQLWHYDOXHDWWLWXGHVDFFHSWHGDQGVKDUHGE\VFLHQWLILFH[SHUW
FRPPXQLW\ RQ SUREOHPV RI VWDEOH KDUPRQLF GHYHORSPHQW RI 5XVVLD DQG LWV UHJLRQV LQ FRQGLWLRQ RI QDWLRQDO
FRQIHVVLRQDODQGHWKQLFFXOWXUDOGLYHUVLW\
)RUPLQJRIWKHVDPSOLQJ
%\WKHSODQQLQJRIWKHVDPSOLQJZHFRQVLGHUPXOWLSOHIDFWRUVWKDWGHWHUPLQHWKHORJLFRIWKHVDPSOHVL]HFDOFXODWLRQ
DQGREMHFWLYHOLPLWDWLRQVE\WKHILOHGVWDJHRIUHVHDUFK
%DVLQJWKHLPSRUWDQFHRINHHSLQJLQEDODQFHEHWZHHQUHSUHVHQWDWLYHQHVVDQGPLQLPDOVDPSOLQJHUURUZLWKQHFHVVLW\
RI WHUULWRULDO FRPSDFWQHVV DQG FRUUHODWLRQ ZLWK ILQDQFLDO DQG VWXII UHVRXUFHV ZH FRQVLGHU D VFKHPH RI VWUDWLILHG
SURSRUWLRQDO VDPSOLQJ LQ FRPELQDWLRQZLWK VHULDO VFUHHQLQJ PXOWLVWDJH TXRWD VDPSOLQJ DV RSWLPDO RQH WR VWXG\
SHFXOLDULWLHVRILQWHUHWKQLFDQGLQWHUFRQIHVVLRQDOLQWHUDFWLRQVLQGLIIHUHQWHWKQLFDQGFRQIHVVLRQDOJURXSVRISRSXODWLRQ
RI FRQWHPSRUDU\5XVVLDQ UHJLRQV$SSOLFDWLRQRI WKHJLYHQPRGHORI VDPSOLQJ IRUPLQJDVVXPHV WKH H[WUDFW IURP
JHQHUDO WRWDOLW\ E\ VWUDWLILFDWLRQ E\ ]RQLQJ UHJLRQDOL]DWLRQ EDVLQJ RQ XUEDQLVW VRFLDOGHPRJUDSKLF DQG RWKHU
FKDUDFWHULVWLFVRIDJJUHJDWLYHXQLWVILUVWRIDOODQGWKDQVPDOOHUVL]HJURXSVXQWLOWKHVHOHFWLRQRIVXFKJURXSVVHULDOV
RUVHSDUDWHXQLWHVIRUREVHUYDWLRQ7KHDGYDQWDJHRIPXOWLVWDWHVDPSOLQJLVLQWKHRSSRUWXQLW\RIORFDOL]HVDPSOLQJLQ
OHVV QXPEHU RI SRLQWV FRPELQH UDQGRPL]HG DQG QRWUDQGRPL]HG WHFKQRORJLHV RI H[WUDFWLRQ XQLWV RI VDPSOLQJ DW
GLIIHUHQW VWDJHV 6XFK DSSURDFK LV YHU\ LPSRUWDQW LQ UHJLRQDO VXUYH\V ZLWK LQKRPRJHQHRXV LQ VRFLDOHFRQRPLF
FRQGLWLRQSRSXODWLRQDQGZLGHVSUHDGWKURXJKWKHWHUULWRU\
$WWKHILUVWVWDJHRIVDPSOLQJVXEMHFWVRI5XVVLDQ)HGHUDWLRQDFWDVWKHXQLWVRIVHOHFWLRQ:H¶OOVHOHFWHLJKWUHJLRQV
EDVLQJRQW\SRORJLFDODSSURDFK
$WWKHVHFRQGVWDJHZH¶OOFDOFXODWHTXRWDVDPSOLQJIRUHDFKRIHLJKWUHJLRQV8VHRITXRWDVDPSOLQJUHTXLUHVIRU
SUHOLPLQDU\DQDO\VLVRIVWDWLVWLFDOGDWDE\QXPEHURIVLJQLILFDQWRUFRUUHODWLQJFKDUDFWHUVRIJHQHUDOWRWDOLW\DQGEDVHG
RQXQGHUVWDQGLQJDERXWVLPLODULW\RIREMHFWVLQFDVHRISURSRUWLRQRIWKHLUVWUXFWXUDOHOHPHQWV$GYDQWDJHVRITXRWD
PHWKRG DUH WKH RSSRUWXQLWLHV RI FRQWURO RI VLJQLILFDQW SDUDPHWHUV RI VDPSOLQJ DQG FRUUHVSRQGLQJO\ SURYLVLRQ RI
DFFXUDWHQHVVLQFRQGLWLRQVRIOHVVVL]HRIVDPSOLQJLQFRPSDULVRQZLWKUDQGRPVDPSOLQJ
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'XULQJ VDPSOLQJ FDOFXODWLRQ LW LV QHFHVVDU\ WR FRQVLGHU FOHDUO\ UHSUHVHQWDWLYH VDPSOLQJ E\ DOO VLJQLILFDQW IRU
UHVHDUFKSDUDPHWHUVDQGLWLVDOPRVWLPSRVVLEOHEHFDXVHRIDEVHQFHRIUHOLDEOHVWDWLVWLFDOGDWDDERXWGLVWULEXWLRQRI
JHQHUDOFKDUDFWHULVWLFVLQVLGHJHQHUDOWRWDOLW\+RZHYHUWKHLQFOXVLRQRIDODUJHQXPEHURITXRWDLQGLFDWRUVFRXOGOHG
WR WKH IRUPDWLRQRI µGHILFLW¶ JURXSV DW ODVW VWDJHV RI UHVHDUFK6R LQPD\ FDXVH IRU ULVNVZLWK TXDOLW\ RIZRUNRI
LQWHUYLHZHUV DQG FRQVLGHUDEOH VKLIWLQJ LQ WRWDO PDVVLYH RI GDWD 7KDW LV ZK\ ZH FRQVLGHU JXDUDQWHHLQJ WKH
UHSUHVHQWDWLRQRIRQO\E\PDLQGLUHFWLRQVRIGDWDDQDO\VLV±JHQGHUDQGDJHFKDUDFWHULVWLFVDQGW\SHRIVHWWOHPHQWDUHD
ORFDOL]DWLRQ
7KXV SUHOLPLQDU\ GHWHUPLQHG VDPSOLQJ LQ HDFK UHJLRQ Q  IRU VRFLRORJLFDO VXUYH\ DQG Q  IRU H[SHUW
TXHVWLRQLQJ ZLOO EH GLVWULEXWHG LQ SURSRUWLRQ WR DFFHVVLEOH VWDWLVWLFDO GDWD DERXW JHQHUDO QXPEHU RI SRSXODWLRQ
FRUUHODWLRQEHWZHHQXUEDQDQGUXUDOSRSXODWLRQQXPEHURISRSXODWLRQLQFHUWDLQDJHDQGHWKQLFJURXSVRISRSXODWLRQ
DWWKHDJHRI\HDUVGLVWULEXWLRQE\JHQGHU
$WWKHWKLUGVWDJHEDVLQJRQGDWDDERXWDGPLQLVWUDWLYHWHUULWRULDOGLYLVLRQLQUHJLRQVXUEDQVHWWOHPHQWVDQGUXUDO
UHJLRQVZRXOGEHVHOHFWHGFDOFXODWLRQRIVDPSOLQJZRXOGEHUHDOL]HGIRUHDFKVHOHFWHGUXUDODQGXUEDQGLVWULFWZLWK
WDNLQJLQWRDFFRXQWRIUHJLRQDOSURSRUWLRQRIXUEDQDQGUXUDOSRSXODWLRQDQGFRUUHODWLRQDQGJHQGHUDQGDJH
6DPSOHVL]HIRUPXQLFLSDOUD\RQZLOOEHGLVWULEXWHGHTXDEO\WRJHQHUDOWRWDOLW\$OOWKHVHSURYLGHWKHGHFUHDVHRI
VDPSOLQJHUURUDQGOHWWRFKDQJHRQHUD\RQGLVWULFWIRUDQRWKHUZLWKRXWQHFHVVLW\RIUHFDOFXODWLQJRIFRUUHODWLRQE\
NH\LQGH[HVE\DOOPXQLFLSDOGLVWULFWV
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